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(54) A method and a circuit arrangement for the processing of received signals in a 
telecommunication system 



(57) The object of the invention is a method and a 
circuit arrangement for the processing of a signal in con- 
nection with its reception, when the signal conforms to 
one or more system specifications. The invention is pref- 
erably applied in receivers operating on two frequency 
ranges or in receivers intended to be used in two radio 
communication systems. Preferably the receiver is a 
part of a mobile station or a base station of a cellular 
system. An inventive idea is that before the analog-to- 
digital converter (324) the intermediate frequency signal 
(IF1 : IF2) is processed on a wide band (310 : 320) so 
that both the narrow band signal and the broadband sig- 



nal are on the pass-band of the signal line. Then, when 
a narrow band signal is received, the signal also con- 
tains signals outside the band of the payload signal. 
Then the analog-to-digital conversion (324) is per- 
formed on a conversion range with a sufficiently wide 
conversion dynamics, so that also the signals outside 
the band can be converter without causing distortion 
components on the received band. The bandwidth is 
eventually restricted by digital signal processing (326). 
In a receiver according to the invention it is not neces- 
sary to filter the signal depending on its bandwidth, so 
there is no need for intermediate frequency filters for 
each system. 
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Description 

The object of the invention is a method and a circuit 
arrangement for the processing of a signal in connection 
with its reception, when the signal conforms to one or 
more system specifications. The invention is preferably 
applied in receivers operating on two frequency ranges 
or in receivers intended to be used in two radio commu- 
nication systems. Preferably the receiver is a part of a 
mobile station or a base station of a cellular system. 

Mobile communication systems develop and grow 
very fast, so that in many regions systems according to 
several different standards have been constructed or 
are under construction. Therefore there is now a need 
for such mobile stations and base stations which can be 
used in more than one system. For instance in the USA ; 
Direct Sequence Spread Spectrum (DSSS) systems will 
be built in addition to the systems based on the frequen- 
cy modulation (FM) technology now in use. Character- 
istics of receivers operating in these two system types 
are specified in the standard IS-95. 

There are further in development so called third 
generation systems, which probably will require a dual- 
mode operation of the receiver. Of these systems we 
could mention the Universal Mobile Telecommunica- 
tions System (UMTS) defined by the European Tele- 
communications Standards Institute (ETSI) : and the Fu- 
ture Public Land Mobile Telecommunications Systems 
(FPLMTS) defined by the radio section of the Interna- 
tional Telecommunication Union. 

A receiver operating in two systems must be able 
to process signals conforming to two different specifica- 
tions. The signals of these systems may have different 
bit rates, signal bandwidths ; and channel rasters. Chan- 
nel raster means the frequency difference between two 
adjacent channels. For instance in the GSM system the 
signal bit rate is 270.833 kbit/s, the channel raster is 200 
kHz, and the signal bandwidth is 200 kHz. On the other 
hand, for instance in the DECT system the bit rate is 
1 . 1 52 Mbit/s, the channel raster is 1 728 kHz and the sig- 
nal bandwidth is about 1 MHz. In future systems, such 
as in e.g. the UMTS system, the bandwidth required for 
the transmission of a signal will probably be wider than 
in the GSM and DECT systems, due to the higher bit 
rate. 

Figure 1a shows a previously known circuit ar- 
rangement 100 for the reception of signals of two sys- 
tems. The radio frequency (RF) signal Rx received via 
the antenna 101 is supplied into two receive branches 
A and B. The signal according to the system specifica- 
tion A is filtered in the band-pass filter 102a ; amplified 
104a and mixed to the intermediate frequency by the 
signal obtained from the oscillator 108a, so that the out- 
put of the mixer 1 06a provides the intermediate frequen- 
cy signal IF1. The intermediate frequency signal is fur- 
ther supplied to the band-pass filter 110a, and the signal 
obtained from this is amplified 112a. Then this signal is 
mixed by a signal obtained from a second oscillator 
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11 6a, whereby the output of the mixer 114a provides a 
second intermediate frequency signal IF2. The second 
intermediate frequency signal is band-pass filtered 1 1 8a 
and amplified 1 20a. 

5 Correspondingly, a signal according to the second 

system specification B is processed in the second signal 
branch B, which comprises units corresponding to those 
of the signal branch A: a band-pass filter 102b, an am- 
plifier 104b, and a mixer 106b with an accompanying 

to oscillator 1 08b, and a band-pass filter 1 1 0b ; an amplifier 
1 1 2b, and a mixer 1 1 4b with an accompanying oscillator 
1 1 6b. and a band-pass filter 1 1 8b and an amplifier 1 20b. 

Due to the band-pass filters the signal according to 
the system specification A is prevented to propagate in 

75 the signal branch B, and the signal according to the sys- 
tem specification B is prevented to propagate in the sig- 
nal branch A. The signal branch can be selected with a 
switch (not shown in figure 1) ) if the systems A and B 
use the same RF frequency band. 

20 The switch 122 selects either the signal from the 

signal branch A or the signal from the signal branch B 
to be supplied to the input of the analog-to-digital con- 
verter 1 24. In the analog-to-digital converter 1 24 the sig- 
nal is sampled into digital samples by a sampling fre- 

25 quency determined by the sampling signal f s . The signal 
converted into digital samples is further supplied to the 
digital signal processing unit 126, which i.a. performs 
signal detection and provides a digital baseband output 
signal, which further can be converted into an analog 

30 signal by a digitai-to-analog converter (not shown in fig- 
ure 1a). 

For instance, in a mobile communications network 
the signal selected for the analog-to-digital converter 
can be controlled in accordance with a change-over in- 

3$ struction transmitted by the mobile network. Then the 
signal processing unit detects this instruction and con- 
trols the switch 122 in the manner indicated by the in- 
struction. If the mobile system permits the user of a mo- 
bile station to select the system he uses, then the proc- 
essor of the mobile station generates a control instruc- 
tion to the switch, based on an instruction given by the 
user via the a interface, such as a keyboard. 

Figure 1b shows the pass-band of the band-pass 
filter 102a, which is dimensioned according to the fre- 

4 $ quency range used in the system A. The filter 102a has 
a pass-band width B 1 1 a and a center frequency F1 1 a. 
Correspondingly, figure 1c shows the pass-band of the 
band-pass filter 102b, which is dimensioned according 
to the frequency range used in the system B. The filter 

50 1 02b has a pass-band width B1 1 b and a center frequen- 
cy F11b. 

Figure 1d shows the pass-band of the first interme- 
diate frequency band-pass filter 110a in the signal 
branch A. The width of this pass-band is B12a and the 
55 center frequency F12a. Correspondingly, figure le 
shows the pass-band of the first intermediate frequency 
band-pass filter 110b in the signal branch B. The width 
of this pass-band is B12b and the center frequency 
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F1 2b. Further the figure 1 f shows the pass-band of the 
second intermediate frequency band-pass filter 118a in 
the signal branch A, having a pass-band width B1 3a and 
the center frequency Fl3a. Correspondingly, the figure 
1 g shows the pass-band of the second intermediate f re- 5 
quency band-pass filter 118b in the signal branch B, 
having a pass-band width B1 3b and the center frequen- 
cy F13b. Figures 1d, le, 1f and 1g show that the pass- 
bands of the intermediate frequency band-pass filters 
are narrower in the signal branch A and wider in the sig- w 
nal branch B : according to the specifications of the sys- 
tems A and B. 

The most significant disadvantage of the prior art 
presented above is that it requires the use of separate 
intermediate frequency band-pass filters for each sys- '5 
tern. These filters must have a high attenuation outside 
the signal band, and therefore they are large-sized and 
expensive components. Due to the two intermediate fre- 
quency signal branches also the number of mixer and 
amplifier components is high. Alternatively the mixer 20 
and amplifiercomponents can also be used for both sig- 
nals, but this requires a substantially high number of 
controllable switches, with which the signal is connected 
to the intermediate frequency filters according to the re- 
spective system. 25 

The object of the invention is to create a simple so- 
lution for receiving the signals of different systems, 
when the received signals have different signal band- 
widths. 

One idea of the invention is that before the analog- 30 
to-digital conversion the intermediate frequency signal 
is processed as a broadband signal in the same inter- 
mediate frequency signal line, so that the signals having 
different intermediate frequency bandwidths are within 
the pass-band of the signal line. When a narrow band 35 
signal is received the signal also contains other inter- 
mediate frequency signals than the received payload 
signal. Then the analog-to-digital conversion is made on 
a conversion range with a wide dynamics, so that also 
out-band signals can be converted without causing dis- -*o 
tortion components on the band of the received payload 
signal. The final bandwidth restriction is then performed 
by digital signal processing. 

In the solution according to the invention the inter- 
mediate frequency signals have substantially the same 45 
center frequency, and they pass through the IF section 
at different times., except for signals of the CDMA sys- 
tem which can be separated. 

Several advantages are obtained with the inven- 
tion. It is not necessary to filter the intermediate frequen- so 
cy signal depending on the signal bandwidth, and there- 
fore separately intermediate frequency filters are not re- 
quired for each system. It is also possible to minimize 
the number of mixers, amplifiers and signal switches. 
Further it is possible to have a narrower dynamic oper- 55 
ating range of the automatic gain control circuit or the 
AGC circuit, or the circuit could be omitted altogether. 
Thus a remarkably small-sized receiver is obtained, and 



savings are obtained in the manufacturing costs com- 
pared to prior art solutions. Further the receiver of the 
invention can also be used to receive signals of new sys- 
tems, without changes in the intermediate frequency 
section. 

The method according to the invention for process- 
ing a received signal, in which 

an RF signal appearing in a predetermined frequen- 
cy range is received, 

the received signal is converted into an intermedi- 
ate frequency signal, 

said signal in the neighborhood of the intermediate 
frequency is converted into a digital sampled signal, 
and 

the digital sampled signal is digitally processed, 

is characterized in that before said conversion into a dig- 
ital sampled signal said intermediate frequency signal 
is processed on a pass-band, which is substantially wid- 
er than the bandwidth of the received signal. 

The circuit arrangement according to the invention, 
comprising 

means to receive an RF signal appearing in. a pre- 
determined frequency'range, 
mixer means to convert the received signal into an 
intermediate frequency signal, 
an analog-to-digital converter to convert said* inter- 
mediate frequency signal into a digital sampled sig- 
nal, and 

signal processing means to process the digital sam- 
pled signal, 

is characterized in that the pass-band of the intermedi- 
ate frequency signal tine before the analog-to-digital 
conversion is arranged to be substantially wider than the 
bandwidth of said signal. 

Advantageous embodiments of the invention are 
presented in the dependent claims. 

The invention is described in more detail below with 
reference to the enclosed drawings, in which 

figure 1a shows a block diagram of a prior art com- 
bined telephone's receiver operating in two different 
communication systems, 

figures 1b, 1c, 1d. 1e, 1f and 1g show the pass- 
bands of the filters in the receiver according to figure 
1, 

figure 2a shows a block diagram of a combined tel- 
ephone's receiver according to the invention oper- 
ating in two different communication systems, 

figures 2b, 2c, 2d. 2e and 2f show the pass-bands 
of the filters in the receiver according to figure 2a. 
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figure 3a shows a block diagram of a combined tel- 
ephone's receiver according to the invention oper- 
ating in the DCS and the DECT systems, and 

figures 3a, 3b, 3c : 3d and 3e show the pass-bands 
of the filters in the receiver according to figure 3a. 

Figures 1a, 1b, 1 c : 1 d : 1 e : 1 f and 1 g were already 
described above in connection with the description 
of prior art. 

Figure 2a shows a block diagram 200 of the receiver 
in a combined telephone according to the invention, op- 
erating in two different communication systems. There 
the RF signal Rx received via the antenna 201 is sup- 
plied to two reception branches A and B. A signal ac- 
cording to the system A specification is filtered in the 
band-pass filter 202a, amplified 204a and mixed to the 
intermediate frequency by the signal obtained from the 
oscillator 208a, so that the output of the mixer 206a pro- 
vides an intermediate frequency signal IF1. The inter- 
mediate frequency signal is further supplied to the band- 
pass filter 210a, and the signal obtained from the filter 
is amplified 212a. Then the signal is mixed by a signal 
obtained from a second oscillator 216a ; whereby the 
output of the mixer 21 4a provides a second intermediate 
frequency signal IF2. 

Correspondingly, a signal according to the system 
B specification is processed in the second signal branch 
B. comprising units corresponding to those of the signal 
branch A: a band-pass filter 202b ; an amplifier 204b and 
a mixer 206b with an accompanying oscillator 208b. and 
a band-pass filter 210b, an amplifier 212b, and a mixer 
214b with an accompanying oscillator 216b. 

Due to the band-pass filters the signal according to 
the system A specifications is prevented to pass through 
the signal branch B. and the signal according to the sys- 
tem B specifications is prevented to pass through the 
signal branch A. The switch 222 further selects for 
processing either the signal of the signal branch A or the 
signal of the signal branch B. 

The signal selected by the switch 222 is supplied to 
a band-pass filter, which according to the invention has 
a sufficiently wide pass-band, so that both the signal of 
the system A and the signal of the system B are within 
the pass-band of the filter. Then the signal is amplified 
220 and supplied to the analog-to-digital converter 224 : 
where the signal is sampled into digital samples by a 
sampling frequency determined by the sampling signal 

The signal converted into digital samples is further 
supplied to the digital signal processing unit 226. in 
which the signal is digitally band-pass filtered according 
to the invention. The unit 226 also performs i.a. signal 
detection, and it provides a digital baseband output sig- 
nal, which further can be converted into an analog signal 
by a digital-to-analog converter (not shown in figure 2a). 
The switch 222 is controlled in a corresponding manner 



as in the solution according to figure 1a. 

Figure 2b shows the pass-band of the band-pass 
filter 202a ; which is dimensioned according to the fre- 
quency range used in the system A. The width of the 

5 pass-band of the filter 202a is B21a and its center fre- 
quency is F21a. Correspondingly, figure 2c shows the 
pass-band of the band-pass filter 202b in the signal 
branch B, which is dimensioned according to the fre- 
quency range used in the system B. The pass-band 

io width of the filter 202b is B2i b and its center frequency 
is F21b. 

Figure 2d shows the pass-band of the first interme- 
diate frequency band-pass filter 210a in the signal 
branch A. The width of this pass-band is B22a and the 
>5 center frequency is F22a. Correspondingly, figure 2e 
shows the pass-band of the first intermediate frequency 
band-pass filter 210b in the signal branch B. The width 
of this pass-band is B22b and the center frequency is 
F22b. The pass-bands of the above mentioned band- 
20 pass filters correspond to the pass-bands shown in fig- 
ures 1b, 1c, 1 d and le. 

Further the figure 2f shows the pass-band of the 
second intermediate frequency band-pass filter 218 
having the width B23 and the center frequency F23. Ac- 
25 cording to the invention the pass-band of the second in- 
termediate frequency band-pass filter 218 is so wide 
that the signals of both system A and system B are within 
the pass-band. Because the final bandwidth restriction 
is performed in the digital signal processing unit, the ar- 
30 rangement according to the invention can use only one 
second intermediate frequency band-pass filter or this 
filter could be omitted altogether. 

Figure 3a shows a block diagram of the receiver of 
a combination telephone according to the invention op- 
35 erating in the DECT and DCS systems. Below is first a 
description of the DECT and DCS system characteris- 
tics, and the application of the invention in said systems. 
Then there is a more detailed description of the circuit 
arrangement shown in figure 1a. 
*o The DCS system utilizes the GMSK modulation of 

the GSM system in which the signal bandwidth is about 
200 kHz. The width of the received frequency range cov- 
ering all channels is 75 MHz. In the DCS system the bit 
rate is 270.833 bit/s. The DECT system utilizes a non- 
linear GFSK modulation, in which the signal bandwidth 
is theoretically infinite, but in practice the bandwidth is 
about 1 MHz. In the DECT system the reception band- 
width is 20 MHz and the bit rate is 1 . 1 52 Mbit/s : as men- 
tioned in the prior art description above. 
so The signals of these systems having quite different 
operating principles can be received with one a single 
receiver according to the invention, where only the RF 
front-end sections are system dependent, due to the dif- 
ferent signaling frequencies of the systems and their dif- 
55 ferent RF signal tolerance requirements. When the first 
intermediate frequency has been generated the ar- 
rangement uses the same receiver structure for the 
processing of both signals, because the DCS system's 
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reception bandwidth of 75 MHz can be filtered to 20 
MHz. which is the reception bandwidth of the DECT sys- 
tem. Thus both signals are supplied along the same sig- 
nal line to the second mixer which generates the second 
intermediate frequency. The second intermediate fre- s 
quency is a broadband signal: its pass-band is at least 
1 MHz. Then there is no filtering of the signals of the 
DCS system nor of the DECT system, and the signals 
will propagate without distortion to the analog-to-digital 
converter. After the conversion there is a digital band- w 
pass filtering, where the filtering characteristics are de- 
termined in software so that they correspond to the re- 
spective received signal's characteristics. Thus the re- 
ceiver operates optimally both in the DECT system and 
in the DCS system. is 

In the circuit arrangement according to figure 3a the 
RF signal Rx received via the antenna 301 is supplied 
to two band-pass filters 302a and 302b : whereby the sig- 
nal according to the DECT system specification A is fil- 
tered in the band-pass filter 302a and the signal accord- 20 
ing to the DCS system specification B is filtered in the 
band-pass filter 302b. Then the switch 322 selects for 
further processing either the filtered signal of the A 
branch, or the filtered signal of the B branch. 

The signal selected by the switch 322 is amplified 25 
304 and mixed to the intermediate frequency by the sig- 
nal obtained from the oscillator 308 so that the output of 
the mixer 306 provides the intermediate frequency sig- 
nal IF1. The intermediate frequency signal is further 
supplied to the band-pass fitter 310, and the signal ob- 30 
tained from the filter is amplified 312. Then the signal is 
mixed by a signal obtained from the second oscillator 
316, whereby the output of the mixer provides the sec- 
ond intermediate frequency signal IF2. The second in- 
termediate frequency signal is supplied to the band- 35 
pass filter 318 and then the signal is amplified 320 and 
supplied to the analog-to-digital converter 324. in which 
the signal is sampled into digital samples by a sampling 
frequency determined by the sampling signal f s . The sig- 
nal converted into digital samples is further supplied to -*o 
the digital signal processing unit 326, which according 
to the invention performs the digital band-pass filtering 
of the signal. The unit 326 also performs i.a. signal de- 
tection, and this produces a digital baseband output sig- 
nal, which further can be converted into an analog signal -is 
by a digital-to-analog converter (not shown in figure 3a). 
The switch 222 is controlled in a corresponding manner 
as in the solution according to figure 1a. 

Figure 3b shows the pass-band of the band-pass 
filter 302a, which is dimensioned according to the fre- so 
quency range used in the DECT system (A). The width 
B31a of the pass-band of the filter 302a is then 20 MHz 
and the center frequency F31a is 1906 MHz. Corre- 
spondingly, figure 3c shows the pass-band of the band- 
pass filter 302b in the signal branch B ; which is dimen- ss 
sioned according to the frequency range used in the 
DCS system (B). The pass-band width B31 b of the filter 
302b is then 85 MHz and the center frequency F31b is 




1848 MHz. 

Figure 3d shows the pass-band of the first interme- 
diate frequency band-pass filter 310a. The width of this 
pass-band B32a is 20 MHz and the center frequency is 
F32a. Further, figure 3e shows the pass-band of the sec- 
ond intermediate frequency band-pass filter 31 8 with the 
center frequency F33 and a pass-band B33 of 1 . 3 MHz. 
According to" (he invention the pass-bands of the first 
and the second intermediate frequency band-pass fil- 
ters are so wide that the signals of both the DECT sys- 
tem and the DCS system are within the pass-band of 
the filters. Because the final bandwidth restriction is 
made in the digital signal processing unit, it is possible 
in the arrangement according to the invention to use a 
single band-pass filter for the first intermediate frequen- 
cy signal and a single band-pass filter for the second 
intermediate frequency signal, or these filters can even 
be omitted altogether. 

Preferably the circuit arrangement according to the 
invention utilizes an analog-to-digital converter operat- 
ing on a dynamically wide conversion range. Then it is 
possible to convert a frequency range which is wider 
than the bandwidth of the payload signal, without caus- 
ing distortion components in the signal's frequency 
band. The conversion dynamics of a typical wide band- 
width converter is about 80 to 90 dB. Then it is also pos- 
sible to reduce the operating range of the automatic gain 
control circuit, or it can even be omitted altogether as 
in the solutions shown in figures 2a and 3a. An advan- 
tage of a solution of this kind is also the good linearity 
of the receiver 

The solutions according to the invention can be 
used in a mobile station of a system operating on two 
different frequency ranges, and in a mobile station op- 
erating on two different frequency ranges. The solution 
according to the invention can as well be used e.g. in a 
pager operating in two different paging systems, so the 
invention is not limited only to mobile stations. 

While the invention was described above for 
processing a signal according to two system specifica- 
tions, it is obvious that the invention is well applicable 
to the processing of a signal according to three or more 
specifications. 

The realization of the above presented embodi- 
ments is not here shown on a detailed circuit design lev- 
el, because the shown blocks can be realized with com- 
monly available components in a manner known by a 
person skilled in the art. 

Above were presented only some applications of 
the invention. The inventive principle could of course be 
modified within the scope of the claims, e.g. regarding 
the details and the application areas of the embodiment. 

Particularly, the communication systems and the 
frequency bands relating to them were described only 
as examples, and the application of the invention is in 
no way limited to the shown communication systems 
and the shown signal bands. Particularly one can state, 
that the invention can be applied in all TDMA systems, 
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such as in the GSM ; DCS and DECT systems, and as 
well in the CDMA systems, such as in the IS-95 system. 
Further the invention can be used in planned future sys- 
tems : such as in the UMTS system. 



10 



that when the first signal is processed, the band- 
pass filtering is performed by digital signal process- 
ing (226, 326) so that it substantially conforms to 
the bandwidth of the first signal. 



Claims 



A circuit arrangement for processing a received sig- 
nal, the circuit arrangement comprising 



1 . A method for the processing of a received signal, in 
which w 

an RF signal appearing in a predetermined fre- 
quency range is received, 
the received signal is converted into an inter- 
mediate frequency signal (IF1 , IF2) : is 
said signal in the neighborhood of the interme- 
diate frequency is converted (1 24 : 224, 324) in- 
to a digital sampled signal, and 
the digital sampled signal is digitally processed 
(126. 226, 326), 20 

characterized in that before said conversion into a 
digital sampled signal said intermediate frequency 
signal is processed on a pass-band (B23, B32, 
B33), which is substantially wider than the band- 25 
width of the received signal. 

2. A method according to claim 1, characterized in 
that said intermediate frequency signal conversion 
(224, 324) into a digital sampled signal is performed 30 
on a substantially wider dynamic range than the dy- 
namics of the intermediate frequency signal on the 
signal band. 

3. A method according to claim 1 or 2, characterized 35 

in that the band-pass filtering of the received signal 
is substantially made by digital signal processing 
(226, 326). 

4. A method according to any previous claim, charac- JO 
terized in that in this method 

a first signal is processed, the first signal be- 
longing to a first communication system and 
having a first signal bandwidth, and a second 
signal is processed, the second signal belong- 
ing to a second communication system and 
having a second signal bandwidth, which is 
substantially wider than said first signal band- 
width, and so 
when the first signal is processed, the process- 
ing of said intermediate frequency signal before 
the signal conversion into a digital sampled sig- 
nal is performed on a pass-band (B23, B32, 
B33) with a width that is at least as wide as said S5 
second signal bandwidth. 

5. A method according to claim 4, characterized in 



means (101 to 104, 201 to 204, 301 and 302) 
to receive an RF signal appearing in a prede- 
termined frequency range, 
mixer means (106a, 106b, 114a, 114b, 206a. 
206b, 214a, 214b : 306, 314) to convert the re- 
ceived signal into an intermediate frequency 
signal, 

an analog-to-digital converter (124. 224, 324) 
to convert said intermediate frequency signal 
into a digital sampled signal, and 
signal processing means (126, 226, 326) to 
process the digital sampled signal, character- 
ized in that the pass-band (B23, B32, B33) of 
the intermediate frequency signal line before 
the analog-to-digital conversion is arranged to 
be substantially wider than the bandwidth of 
said signal. 

A circuit arrangement according to claim 6, charac- 
terized in that said analog-to-digital conversion is 
arrange to convert the intermediate frequency sig- 
nal with a substantially wider dynamics than the dy- 
namics of the intermediate frequency signal on the 
signal band. 

A circuit arrangement according to claim 6 or 7. 
characterized in that the digital signal processing 
means (126. 226, 326) comprise means for band- 
pass filtering the digital sampled signal so that it 
substantially conforms to the bandwidth of the sig- 
nal. 

A circuit arrangement according to any of the pre- 
vious claims 6 to 8, characterized in that it further 
comprises 

means to receive and process a first signal ac- 
cording to a first communication system and a 
second signal according to a second commu- 
nication system, whereby the first signal has a 
first signal bandwidth and the second signal 
has a second signal bandwidth which is sub- 
stantially wider than said first signal bandwidth, 
and 

means to process the first intermediate fre- 
quency signal appearing before the analog-to- 
digita! conversion on a pass-band (B23, B32. 
B33) with a width that is at least as wide as said 
second signal bandwidth. 
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10. A method according to any of the previous claims 1 
to 5 or a circuit arrangement according to any of the 
previous claims 6 to 9, characterized in that at least 
one received signal is digitally modulated. 

5 

11. The use of the method according to any of the pre- 
vious claims 1 to 5 or the circuit arrangement ac- 
cording to any of the previous claims 6 to 9 in a re- 
ceiver of the GSM, DCS : UMTS or FPLMTS sys- 
tems, w 
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